Three new anthranilic acid derivatives: N-(R)-3'-hydroxydocosanoylanthranilic acid (1), N-(R)-3'-hydroxytricosanoylanthranilic acid (2) and N-(R)-3'-hydroxytetracosanoylanthranilic acid (3), in addition to one knownanthranilic acid and six known flavonoids, were isolated from the ethyl acetate extract of Ononis pusilla L. The structures of the isolated compounds were assigned by spectroscopic methods, including 1D and 2D homo and heteronuclear NMR experiments,ESI-MS, chemical transformation and comparison with literature data.
The genus Ononis belongs to the Fabaceae family (tribe Trifoleae) that includes 75 species within the Mediterranean region, the Canaries, Europe and Central Asia [1] . In folk medicine, several plants of this genus have been used in the treatment of jaundice, urinary tract disorders, skin cancer, necrosis, herpes and cold sores [2] [3] [4] . O. pusilla L. is a perennial plant, growing in rocky ground and scrublands in Algeria [5] . Ononis species have yielded flavonoids and isoflavonoids [3, [6] [7] [8] , anthranilic acid derivatives [3, 9, 10] , resorcinol derivatives [6, 11] , isocoumarins and dihydroisocoumarins [3, 10, 12, 13] , pterocarpans [6, 14] , sterols, triterpenoids [15] , and aromatic lactones [16] . Extracts of O. natrix showed interesting antibacterial and antimicrobial activities [17] . Only few phytochemical investigations have been performed on O. pusilla, which led to the isolation of α-onocerin from roots and aerial parts, as well as determination of the sterol contents [15] . In the present study, we investigated the ethyl acetate extracts of O. pusilla.
From the ethyl acetate extract of O. pusilla, purified by silica gel chromatography and semi-preparative HPLC, three new anthranilic acid derivatives were isolated (1-3) (Figure 1) , namely, (2) and N-(R)-3'-hydroxy-tetracosanoylanthranilic acid (3), along with one known anthranilic acid derivative and six known flavonoids. The known compounds were identified as N-arachidylanthranilic acid (4) [18] , quercetin 3-Orhamnopyranoside (quercitrin) (5) [19] , kaempferol 3-O-rhamnopyranoside (afzelin) (6) [20] , 5,4'-dihydroxy-7,3'-dimethoxyflavone (velutin) (7) [21] , 5,4'-dihydroxy-7-methoxyflavone (genkwanin) (8) [22] , 7-hydroxy-4'-ethoxyisoflavone (formononetin) (9) [23, 24] and 4'-methoxyisoflavone 7-O-β-D-glucopyranoside (ononin) (10) [25] .
The structures of the new compounds were assigned on the basis of spectral analysis. The negative ion ESI mass spectra of ) and orthodisubstituted benzene (1610, 1587, 1467, 759 cm -1 ). The 1 H NMR spectra of 1-3 were similar to that of N-β-hydroxyarachidylanthranilic acid, previously isolated from the aerial parts of Ononis natrix [3] . They showed the presence of one proton signal at δ 14. 20 CH 2 OH for 3. In the COSY spectra, correlations between α-CH 2 at δ 2.31 and the -CHOH group were observed. In the HMBC spectrum, the correlations observed from the -NH signal at δ 14.35 to aromatic carbons CH-3 (δ 118.1) and C-1(δ 125.3) supported the location of the -NH group at C-2 (δ 140.9) of the aromatic ring. The precise position of the OH group on C-3' (β to the amide) in the side chains and the assignment of the signal at δ 169.2 for the amide carbonyl were evidenced by the correlations observed between the α-CH 2 (δ 2.31) and both the hydroxymethine carbon (δ 67.5) and amide carbonyl. Others correlations between -NH/C-1′, H-6/COOH, and H-2'/C-3' were also observed ( Figure 2 ). The R configuration at the chiral carbon C-3' was established by correlation to the corresponding fatty acids obtained by alkaline hydrolysis according to the negative sign of [α] D , in agreement with that reported for similar compounds [26, 27] . Thus, compounds 1-3 were unambiguously identified as N-(R)-3'-hydroxydocosanoylanthranilic acid (1) 
, N-(R)-3'-hydroxytricosanoylanthranilic acid (2) and N-(R)-3'-hydroxytetracosanoylanthranilic acid (3).
In accordance with previous isolation studies of Ononis species, the phytochemical investigation of O. pusilla confirms the occurrence of flavonoids such as genkwanin, velutin, formononetin and ononin [7, 8, 11, 28] . Anthranilic acid derivatives were previously found in O. natrix L., O. natrix subsp. hispanica and O. viscosa subsp. Breviflora [3, 9, 10, 18] . To the best of our knowledge, this is the second report on the occurrence of long-chain fatty acid derivatives of anthranilic acid hydroxylated in the β position to the amide function. Only one compound, namely N-β-hydroxy-arachidylanthranilic acid, has been previously isolated from O. natrix [3] . However, its absolute configuration has not been established. 
Extraction and isolation:
The aerial parts of Ononis pusilla (800 g) were extracted with EtOH-H 2 O (65%) for 48 h. After filtration, the filtrate was concentrated and dissolved in H 2 O (500 mL). The suspension was extracted successively with light petroleum, ethyl acetate and n-butanol. The organic phases were dried with Na 2 SO 4 , filtered and evaporated to provide the following extracts: light petroleum (3.25 g), ethyl acetate (20 g) and n-butanol (28.5 g). The ethyl acetate extract (7 g) was submitted to vacuum liquid chromatography (VLC) on silicagel RP-18 using H Alkaline hydrolysis: Each anthranilic acid derivative, 1 (2.5 mg), 2 (2.8 mg) and 3 (2.8 mg) was hydrolysed separately with 1M KOH in 80% EtOH for 5 h at room temperature. The pH was adjusted to 2-3 by addition of 1 N HCl. Fatty acids were extracted into EtOAc (3 × 15 mL), washed with H 2 O (3 × 20 mL), dried with Na 2 SO 4 and the solvent evaporated, to give the corresponding fatty acids.
